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Sebum secretion was measured in adult female and 
male rats given ex-melanocyte stimulating hormone (cx-
MSH) during early life. Daily treatment with 40 J.Lg cx-
MSH/100 gm body weight for the first 5 weeks of life 
increased sebum secretion in female and male rats at 8, 
11, and 15 weeks of age. A lower dose of cx-MSH (10 
J.Lg/100 gm body weight) produced similar changes in 
male but not in female rats. No effect on sebum secretion 
was found in female and male rats aged between 8-28 
weeks when cx-MSH was given (1) from the day of birth 
to 3 weeks; (2) 3-5 weeks; (3) 1st and 5th weeks and (4) 
7-12 weeks. Apparently cx-MSH must be given through-
out the first 5 weeks of life in order to produce a sus-
tained effect on the sebaceous glands. The fact that males 
appear to be more sensitive than females, in that they 
responded to a lower dose of cx-MSH, may indicate that 
MSH acts by enhancing the response to androgen. Early 
cx-MSH treatment failed to alter the sebaceous gland 
response to testosterone in adult female and male rats 
but the possibility that cx-MSH enhances the action of 
androgen in early life cannot be ruled out. 
We have recently shown that the early endocrine environ-
ment influences the way the sebaceous glands respond to ste-
roids in adult life. Thus, the effect of progesterone on sebum 
secretion differs in normal adult rats, in rats castrated in .adult 
life and in adult rats that had been castrated prior to puberty 
[2,3]. Androgens administered early in life may also have a 
lasting effect on sebaceous gland activity in the adult [ 4]. 
We have previously shown that a-melanocyte stimulating 
hormone (a-MSH) is an important sebotrophic hormone in the 
rat [5-10] , and in the present studies we have examined the 
possibility that this hormone exerts a lasting effect on sebaceous 
gland activity in the adult after administration in infancy. 
MATERIALS AND METHODS 
Male and femal e Wistar rats were used. They were housed in a light 
and temperature controlled room and after weaning were maintained 
on tap water and a standard Oxoid breeding diet. 
In the first experiment male and female rats received daily subcu-
taneous injec tions of synthetic a-MSH starting on the day of birth and 
continuing for 5 weeks. The hormone was disso lved in 0.9% saline and 
adminis tered a t 2 dose levels (10 or 40 /Lg/ 100 gm body weight/ day). 
Control rats received vehicle in this and subsequent experiments. When 
the ra ts were 8 weeks of age (i.e. 3 weeks after cessation of a-MSH 
treatment) their rate of sebum secretion was measured by the method 
of Archibald and Shuster [11,12]. Further measurements of sebum 
secretion were made a t 11 weeks and a t 15 or 19 weeks of age. 
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In the second experiment adult male rats received da ily subcutaneous 
injections of a-MSH (10 /Lg/100 gm body weight) starting at 7 weeks of 
age and continuing for 5 weeks. When the rats were 15 weeks of age 
their rate of sebum secretion was measured. 
In the third experiment male and female rats received 40 /Lg a-
MSH/ 100 gm body weight daily s.c. (a) from the day of birth to 3 weeks 
of age; (b) from 3-5 weeks of age and (c) during the frrst and filth weeks 
of life. Sebum secretion was measured at various times between 8 and 
28 weeks of age (see Table Ill). 
In the fourth experiment female rats received 40 /Lg a-MSH/100 gm 
body weight/ day as in experiment 1. At approximately 25 weeks of age 
sebum secretion was measured. The rats then received 200 /Lg testos-
terone propionate in isopropyl myristate s.c./day for 2 weeks and sebum 
secretion was again measured. This experiment was also carried out on 
25-week-old male rats given 10 /Lg a-MSH/100 gm body weight/ day 
from 0-5 weeks of life. 
RESULTS 
Body and Organ Weights 
Daily treatment with a-MSH from 0-5 weeks, 0-3 weeks and 
from 3-5 weeks of life had no effect on the body weights of male 
and female rats, both during treatment and dming subsequent 
adult life. The body weights of male animals at autopsy are 
given in Table I. Male rats that received 40 1-1-g a-MSH/ 100 gm 
body weight/ day for the first and fifth weeks of life were heavier 
than controls and this was still evident at the time of autopsy 
(Table I). However, female rats that received the same treat-
ment showed no such increases in body weight. 
At autopsy no changes were found in the weights of preputial 
glands, ovaries, uteri, adrenal and thyroid glands in any group 
of female rats after o:-MSH treatment. This was also true in 
male rats for the preputial glands, testes, prostate and thyroid 
(Table I). The seminal vesicles, however, were significantly 
decreased in weight (P < 0.05) after a -MSH treatment from 
0-5 weeks and from 0-3 weeks of life. The adrenal glands were 
significantly increased in weight (P < 0.05) after a-MSH treat-
ment from 0-5 weeks of life. 
Sebum Secretion 
Daily treatment with synthetic a-MSH (40 !-1-g/ 100 gm b.wt.) 
for the first 5 weeks of life, produced small but significant 
increases in sebum secretion in male and female rats when 8, 11 
and 15 weeks of age (Table II). This treatment produced similar 
changes in female ·rats, although the increase in sebum secretion 
at 8 weeks of age was not statistically significant. Increases in 
sebum secretion also occurred in male rats at 8 and 11 weeks of 
age after 10 1-1-g a-MSH/ 100 gm body weight, but although the 
increase was still evident at 19 weeks of age it was not significant 
(Table II) . The lower dose of a-MSH (10 !-1-g/ 100 gm body 
weight) was ineffective in female rats (Table II). 
Daily administration of 10 1-1-g a-MSH/ 100 gm body weight 
for 5 weeks to adult males did not produce a sustained increase 
in sebum secretion. Similarly, daily treatment with 40 1-1-g o:-
MSH/100 gm body weight from 0-3 weeks, 3-5 weeks and 
during the first and fifth weeks of life produced no increase in 
sebum secretion in both adu lt male and female rats (Table Ill). 
Treatment with testosterone propionate for 2 weeks in-
creased sebum secretion in adult male and female rats that had 
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T A BLE I. Body and organ weights (mg/ 100 gm. body weight) in adult male rats a fter treatment with n-MSH for varying p eriods during early 
p ostnatal life (means ± SEM). The P values in this and subsequent tables refer to the significant differences when compared with the contro l 
values (Student's t-test) . NS = not significant at 0.05 level of probability 
Age a t Body Prepu tia l Seminal Adrenal Thyroid Peri od of t reatment Autopsy weight gland T estes Prostrate ve. icle (wk) (gm) 
0-5 wk Control 15 402 ± 11 17.8 ± 1.0 704 ± 20 70.5 ± 5.2 172 ± .6 6.8 ± 0.5 4.1 ± 0.3 
MSH 425 ± 13 16.9 ± 0.9 682 ± 24 82 .5 ± 5.6 141 ± 9 8.9 ± 0. 7 3.8 ± 0.3 
NS NS NS NS p < 0.05 p < 0.05 NS 
0-3 wk Control 30 513 ± 12 22.4 ± 1.7 705 ± 10 89.4 ± 8.5 174 ± 12 7.4 ± 0.5 3.9 ± 2.1 
MSH 508 ± 17 20.8 ± 2.0 744 ± 42 74. 3 ± 6.2 143 ± 6 8.1 ± 0.6 4.2 ± 0.3 
NS NS NS NS p < 0.05 NS NS 
3-5 wk Control 18 403 ± 12 24.3 ± 0. 7 805 ± 42 89.0 ± 5.5 182 ± 13 9. 1 ± 0.2 5.6 ± 0.4 
MSH 425 ± 7 25.6 ± 2.0 750 ± 20 75.0 ± 5.9 155 ± 11 8.4 ± 0.4 4.6 ± 0.3 
NS NS NS NS NS NS NS 
1 and 5 wk Control 16 342 ± 7 28.3 ± 1.1 958 ± 23 111 .0 ± 6.2 180 ± 6 11.5 ± 0.6 6.5 ± 0.2 
MSH 397 ± 6 26.7 ± 1.6 916 ± 10 95.0 ± 5.0 174 ± 7 10.6 ± 0.5 6.8 ± 0.3 
p < 0.001 NS NS NS NS NS NS 
TABLE II. S ebum secretion rates in male and female rats at various times during adult life after daily treatment with either 10 or 40 p.g n · 
MSH! 100 gm body weight for 0-5 weehs of life 
Treatment No. of ra ts Sebum secretion (mg / 100 gm body wl/ day ) 
a-MSH (10 p.g/ 100 g body wt/ day) 8 weeks of age p 11 weeks of age p 19 weeks of age p 
Male Control 6 13.7 ± 0.4 0.025 14.6 ± 0.3 0.05 13.9 ± 1.0 NS MSH 7 15.8 ± 0.6 15.9 ± 0.4 15.5 ± 0.6 
Female Control 7 13.5 ± 0.6 NS 14.2 ± 0.6 NS 13.6 ± 0.5 NS MSH 10 13.1 ± 0.3 13.4 ± 0.6 14.5 ± 0.8 
a-MSH (40 p.g/ 100 gm body wt/ day) 8 weeks of age p 11 weeks of age p 15 weeks of age p 
Male Control 7 10.8 ± 0.2 0.02 13.2 ± 0.5 0.02 10.1 ± 0.5 0.05 MSH 7 12.3 ± 0.5 15.0 ± 0.5 11 .8 ± 0.4 
Female Control 7 8.9 ± 0.4 NS 10.1 ± 0.4 0.05 6.5 ± 0.2 0.05 MSH 7 10.0 ± 0.6 12.2 ± 0.8 7.6 ± 0.4 
TABLE III. Sebum secretion rates in male and female rats at various times during adult life after daily treatment with 40 p.g a-M SH / 100 gm 
body weight for VWJ•ing times during early life 
Period of MSH treatment No. of ra ts 
0-3 wk 8 wk of age 
Male Control 7 10.7 ± 0.4 
MSH 10 9.2 ± 0.3 
Female Control 6 8.2 ± 0.3 
MSH 7 8.4 ± 0.5 
3-5 wk 8 wk of age 
Male Control 10 15.0 ± 0.6 
MSH 9 14.4 ± 0.4 
Female Control 10 10.8 ± 0.3 
MSH 10 11.0 ± 0.4 
1 and 5 wk 8 wk of age 
Male Control 14 11.4 ± 0.3 
MSH 9 12.0 ± 0.2 
Female Control 9 9.4 ± 0.2 
MSH 14 9.3 ± 0.2 
received a-MSH for the first 5 weeks of life, but the increases 
wue not significantly greater than those that occun-ed in con-
trol rats (Table IV) . 
DISCUSSION 
These results show that administration of a-MSH during the 
first 5 weeks of life changes sebaceous gland activity in adult 
life. It would appear that a-MSH has to be given throughout 
the first 5 weeks to have this effect since sebum secretion was 
not increased in adult rats that had received a-MSH from the 
day of birth to 3 weeks, from 3-5 weeks and during the first and 
fifth weeks of life. Moreover treatment with a-MSH for 5 weeks 
in adult rats also failed to produce a lasting increase in sebum 
secretion. 
In the male rat other androgen sensitive tissues such as the 
preputial gland, prostate and seminal vesicles were not appar-
ently stimulated by early MSH treatment. On the contrary, on 
Sebum secretion (mg/ 100 gm. body wt .(day ) 
p 16 wk of age p 28 wk of age p 
0.005 13.6 ± 0.7 NS 14.9 ± 1.0 NS 13.2 ± 0.5 13.8 ± 0.7 
NS 9.1 ± 0.6 NS 9.4 ± 0.6 NS 9.3 ± 0.6 9.6 ± 0.5 
p 18 wk of age p 
NS 15.7 ± 0.5 NS 14.5 ± 0.6 
NS 13.8 ± 0.6 NS 13.3 ± 0.7 
p 15 wk of age p 
NS 14.1 ± 0.3 NS 13.2 ± 0.3 
NS 11.6 ± 0.3 NS 10.2 ± 0.2 
2 occasions early MSH decreased seminal vesicle weight. The 
reason for this is not yet clear but it suggests that the stimula-
tory effect of early MSH may be specific to cutaneous sebaceous 
glands although there is recent evidence that the brain, another 
target site of MSH, is also conditioned by neonatal MSH 
treatment [13]. 
It is not yet clear how early exposure to a-MSH is able to 
change sebaceous gland activity in adult life. One possibility is 
that eady a-MSH may modify the secretion of other sebo-
trophic hormones. For instance, although early a-MSH treat-
ment had no effect on adrenal weight in the adult female in the 
male there was a small increase and this could have reflected 
an increase in adrenal androgen secretion. There is evidence 
that a-MSH is able to stimulate cortisol secretion in the fe tal 
rabbit [14], but whether neonatal a-MSH can modify androgen 
production in the adult adrenal gland is not known. Another 
possibility is that early a-MSH could increase sebaceous gland 
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TABLE IV. The effect of testosterone propionate (200 /).g/ day for 2 wh) 
on sebum secretion in male and female rats that had received a-
MSH treatment for 0-5 wk of life. Male rats received 10 /).g a-
MSH! 100 gm body weight/ day and female rats 40 /).g a-MSH / 100 gm. 
body weight/ day 
No. of Sebum secretion (mg/ /00 gm body wl./clay ) Treatment 
rats Before TP After TP Increase p 
Male Control 6 13.2 ± 0.7 17.0 ± 1.3 3.9 ± 1.0 NS 
MSH 7 14 .1 ± 0.3 19. 1 ± 0.7 5.0 ± 0.7 
Female Control 7 6.4 ± 0.3 9.9 ± 0.3 3.6 ± 0.3 NS 
MSH 7 8.9 ± 0.7 13.1 ± 0.8 4.2 ± 0.3 
activity in the adult ttuough an effect on body growth. However, 
this is thought unlikely because although a-MSH has a growth 
promoting effect during fetal life no such function is apparent 
during early postnatal life [15). Furthermore, although an in-
crease in body size was seen in adult male rats after a -MSH 
during the fu·st and fifth weeks of life there was no related 
increase in sebum secretion. 
In the adult rat, a-MSH is sebotrophic through its action on 
sebaceous lipogenesis [8,10,16) and it may be that this action is 
enhanced by a-MSH given in early life. Androgens are also 
sebotrophic in the rat [17,18] and when given together a-MSH 
and testosterone have a synergistic effect on sebaceous lipoge-
nesis which is reflected by an increase in sebum secretion 
[7,10,16). Thus a-MSH given in early life could enhance the 
sebaceous gland response to androgen in adult life. However, 
this would appear to be unlikely since the response to exoge-
neous androgen in both adult male and female rats was not 
significantly increased by early a-MSH treatment. 
Another explanation is that a-MSH might affect androgen 
action during early life. Neonatal androgen treatment has been 
shown to increase sebum secretion in adul t rats [ 4) a nd syner-
gism between a-MSH and and1·ogens in early life could have a 
lasting effect on the sebaceous glands. This may explain why 
male rats are more sensitive than females to the influence of 
MSH in early life in that they respond to a smaller dose. ' 
The present results show that treatment with a sebotrophic 
hormone in early life may influence sebaceous gland activity in 
the adult. Exposure in early life to high concentrations of 
androgens and MSH, the 2 major classes of sebotrophic hor-
mones in the rat, permanently affects the activity of the adult 
sebaceous gland. A conditioning effect of the endocrine envi-
ronment in early life may be important in such disorders as 
acne, hirsutism and cutaneous virilism where seborrhoea is a 
feature [19-21]. 
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